. The unit-cell parameters refined from the powder data are: a = 9.422(4), b = 11.427(3), c = 5.120(1) Å, β = 90.12(4)°, V = 551.2 Å 3 . X-ray diffraction intensity collection was hampered by the powdered nature of the sample. Achalaite is named for the type locality, the Achala granite batholith. The holotype is deposited in the Museo de Geología y Mineralogía "Dr. Alfred Stelzner" of the Universidad Nacional de Córdoba, Argentina. Arrojadite-(BaNa) (IMA 2014-071) BaNa 3 (Na,Ca)Fe 2+ 13 Al(PO 4 ) 11 (PO 3 OH)(OH) 2 , is the Na-,Ba-rich member of the arrojadite group. It was found at the Luna albite pegmatite, Dorio, Lecco province, Italy (46°06′36″N; 9°19′59″E), where it occurs associated with fluorapatite in the blocky-albite unit of the pegmatite, which consists of three different albite pegmatite dikes belonging to the Late Triassic Piona pegmatite swarm. The mineral occurs as rounded masses or roughly crystallized individuals up to 4-5 cm in diameter. Color is pale grayishgreen, translucent or pale yellowish brown when altered, and the luster is greasy. The mineral is brittle with an irregular fracture. Mohs hardness is ~4-5. D meas = 3.54(2) g/cm 3 (by hydrostatic weighting using a Mettler Toledo balance), D calc = 3.76 g/cm 3 . The mineral is optically biaxial (+), α = 1.656(2), β = 1.660(2), γ = 1.664(2) (589 nm), 2V meas = 44(1)°, 2V calc = 45°. Dispersion (sense not given) is intermediate. Optical axial plane is perpendicular to {110} (cleavage); Z ^ c = 17-18°. Raman spectrum of arrojadite-(BaNa) shows vibrational modes (cm -1 ) at 162 (lattice modes), 409 (bending modes ν 2 of PO 4 and H 2 PO 4 units), 530 (out-of-plane bending modes ν 4 of PO 4 and H 2 PO 4 units), 917 (PO 4 3-ν 1 symmetric stretching modes), 1055 (PO 4 3-ν 3 antisymmetric stretching modes), 1595 (OH bending), 3522 (OH stretching). The average of 20 electron probe WDS analyses [wt% (range)] is: P 2 O 5 39. 73 (38.88-40.67 ), Al 2 O 3 2.40 (2.33-2.52), ), , ), PbO 1.35 (1.15-1.50), Σ2 . The strongest lines in the X-ray powder diffraction pattern are [d Å (I%; hkl) ]: 3.137 (100; 510), 2.818 (61; 316), 3.303 (46; 132), 2.667 (35; 208), 2.878 (32; 331), 3.488 (28; 116), 4.621 (22; 313), 2.936 (22; 330) . The monoclinic unit-cell parameters refined from the powder data are: a = 15.551(4), b = 10.058(2), c = 24.648(7) Å, β = 106.51(2)°, V = 3933 Å 3 . X-ray diffraction intensity data was collected in one single crystal of 0.170 × 0.150 × 0.080 mm. The single-crystal unit-cell parameters are: a = 16.4984(6), b = 10.0228(3), c = 24.648(1)Å, β = 105.850(4)°, V = 3920. 8 Å 3 , space group C2/c, Z = 4. The crystal structure of arrojadite-(BaNa) was refined starting from the model by Demartin et al. (1996) , and yielded R 1 = 0.0688 for 4608 unique reflections. It is similar to that of arrojadite-(BaFe) (Demartin et al. 1996) , with the X2 to X4 sites occupied by Na, the X5 site occupied by Ba, and the M2 to M7 sites occupied mainly by Fe
2+
. The X4 site is split in arrojadite-(BaFe), while this splitting does not occur in arrojadite-(BaNa). The P1 site is split in arrojadite-(BaNa), as previously observed in arrojadite-(BaFe) (Demartin et al. 1996) . In arrojadite-(BaNa), the X1 site is occupied by Na and the M1 site by Ca. The name is in accordance with the nomenclature of the arrojadite group (Chopin et al. 2006) . The co-type samples used for density measurement, Raman spectroscopy, electron-microprobe analyses, and X-ray powder diffraction are stored in the Museo Civico di Storia Naturale, Milano, Italy. The grains used for the crystal structure determination and for the optical measurements are in the Laboratory of Mineralogy, University of Liège. Other fragments from the co-type are stored by one of the authors (P.V.), and at the Department of Mineral Sciences of the National Museum of Natural History (Smithsonian Institution, Washington, D.C.) and at the Department of Geology and Petrography of the Moravian Museum (Brno, Czech Republic). F.C.
Comment: Following the arrojadite-group nomenclature approved by the Commission on New Minerals, Nomenclature and Classification (CNMNC) of the International Mineralogical Association (IMA) (Chopin et al. 2006) , the dominance of Na at the X1 site (Ca in the cited nomenclature scheme) has never been observed and would probably imply a new name, not foreseen by the classification scheme. That would mean that the denomination of this new species as arrojadite-(BaNa) is questionable. In the same sense, the presence of Ca at the M1 site is also rather unique and not covered by the classification scheme. However, a careful analysis of published data yields that these problems could be due to the difficulty to discern both sites in a C2/c model, as both sites are split in the model of Demartin et al. (1996) , which was used as starting model. It is also worthwhile to note that is rather improbable that Ca can order at the M1 site as that site shows up to four distances <2.07 Å (one is even <1.95 Å). In addition the sum of cations at the M sites (13 sites pfu including M1), is (Fe+Mn+Mg) 13.38 apfu, thus implying that if Ca is dominant at the M1 site, excess of (Fe+Mn+Mg) over 13 would be >0.5 apfu and this would imply a second suffix Fe, and consequently this would not be a new mineral. Therefore, the proposed species name can be correct, but the formula probably must be revised. Also, the reported cell parameters from powder probably are mistaken as these values yield a cell volume of 3696 Å 3 , not 3933 Å 3 . It is plausible that the correct a lattice parameter is 16.551 Å instead of 15.551 Å. The reported value of β by single crystal data [105.850(4)°] is in agreement with the relation provided by Chopin et al. (1996) (their Fig. 1 ), that would assign (Na+K) ca. 4.3 apfu vs. the chemical analysis that gives 4.46 (Na+K) apfu. The angle by powder data would imply ca. 6 apfu (Na+K), which is clearly in disagreement with the analysis.
Reference cited
Chopin, C., Oberti, R., and Cámara, F. (2006 . The new mineral is optically biaxial (+), α = 1.664(2), β = 1.680(2), γ = 1.722(2) (λ = 589.9 nm), 2V = 66.4(3), and 2V calc = 64.7°. In the plane-polarized transmitted light ferri-obertiite is pleochroic: X = pale pink < Y = pinkish orange < Z = orange brown, X || b, Y ∧ c = 17.8° (β obtuse), Z ∧ a = 3.5° (in β acute). 3.260 (37; 240) . Single-crystal X-ray diffraction data collected on a crystal of size 0.25 × 0.04 × 0.03 mm refined to R 1 = 0.03 for 1138 unique reflections with I ≥ 3σ(I) shows ferri-obertiite is monoclinic, space group is C2/m, with a = 9.7901 (7) Hermannjahnite (IMA 2015-050), ideally CuZn(SO 4 ) 2 , was discovered in the sublimates of Saranchinaitovaya fumarole, Naboko scoria cone, where the recent Fissure Tolbachik Eruption (FTE) occurred in 2012-2013. The cotype specimen was found in the Arsenatnaya fumarole, on the Second scoria cone of the Great Tolbachik Fissure Eruption (GTFE 1975 (GTFE -1976 . The new mineral is named after Hermann Arthur Jahn, who with Edward Teller identified the Jahn-Teller effect, which strongly influences CuO 6 octahedra geometry in Cu minerals. This effect is pronounced in the structure of hermannjahnite. In the Saranchinaitovaya fumarole, the mineral is closely associated and forms intergrowths with anhydrite and recently approved (IMA 2015-047) itelmenite Na 4 Mg 3 Cu 3 (SO 4 ) 8 . Other associated minerals are saranchinaite (IMA 2015-019) Na 2 Cu(SO 4 ) 2 , chalcocyanite, euchlorine, thénardite, aphthitalite, and hematite. In the Arsenatnaya fumarole hermannjahnite is intimately associated with dolerophanite, tenorite, euchlorine, fedotovite, chalcocyanite, langbeinite, aphthitalite, anhydrite, hematite, and, in some cases, with dravertite. At both localities hermannjahnite occurs as isometric anhedral grains up to 0.05 mm across with massive aggregates or crusts up to 2 × 2 mm on basaltic scoria. The new mineral is white to colorless, and sometimes displays light grayish, yellowish, greenish, or bluish tints. It is transparent in individual grains and translucent in aggregates. The mineral has a white streak and vitreous luster. It is brittle, with an uneven fracture and no cleavage or parting. Hardness and density were not measured due to very small size of individual grains and the porosity of the aggregates. D calc = 3.74 g/cm 3 . The new mineral is optically biaxial (+), α = 1.642(2), β = 1.652(2), and γ = 1.675(2) (589 nm), 2V calc = 67.6°. Hermannjahnite is non-pleochroic. The averaged 10 point (for holotype) and 6 point (for cotype) EDS electron probe analyses [wt%, (range) (PO 4 ) 2 (CO 3 )O 2 ·5H 2 O, is a new phosphate-carbonate discovered in the famous gregoryitenyerereite carbonatitic lavas of the Oldoinyo Lengai volcano (in the Gregory Rift, northern Tanzania) as a product of its low-temperature oxidative alteration. Jörgkellerite was found at older, pre-1917, carbonatite platform in a highly altered carbonatite rock consisting of two mineral assemblages. The first is composed of relics of the primary carbonatite minerals fluorite, khanneshite, baryte, magnetite, and rare nyerereite, and the second is composed of secondary minerals formed during lowtemperature carbonatite alteration, such as calcite, shortite, nahcolite, trona, jacobsite, and barytocalcite. The mineral was found in only two specimens and occurs as spherulites, up to 200 μm in diameter, consisting of plates up to 10 μm in thickness in shortite-calcite and calcite carbonatites. Spherulites contain relics of fluorite, magnetite, and khanneshite. Jörgkellerite is brown with a white streak and a vitreous luster. It has a perfect micaceous cleavage on {001}, Mohs hardness is 3. Density was not measured due to the lack of sufficient material, D calc = 2.56 g/cm 3 . The mineral is non-fluorescent. Jörgkellerite is optically uniaxial (-), ω = 1.700(2), ε = 1.625(2) (589 nm). In plane-polarized light it is distinctly pleochroic: O = dark brown < E = light brown. In cross polars the mineral is yellow to red-brown light with undulose extinction. Leószilárdite (IMA 2015-128) , ideally Na 6 Mg(UO 2 ) 2 (CO 3 ) 6 ·6H 2 O, is a new uranyl carbonate mineral discovered in the Markey Mine, Red Canyon, White Canyon District, San Juan County, Utah, U.S.A. Markey mine is one of the uranium deposits in the area characterized as channeltype sediments from streams that deposited the Triassic Shinarump conglomerate, and commonly cut into the underlying reddish-brown silty sandstones and mudstones of the Moenkopi Formation. The geology is quite similar to that of the nearby Blue Lizard mine where a number of new secondary uranium sulfates were discovered recently although the mineralogy of the Markey mine is notably richer in carbonate phases. The difference may be related to the considerably higher CO 2 level compare to the Blue Lizard. Leószilárdite is the product of post-mining oxidation of primary minerals in the humid underground environment. It occurs in areas with abundant andersonite, natrozippeite, gypsum, anhydrite, and probable hydromagnesite along with other secondary uranium minerals bayleyite, čejkaite, johannite, and chalcanthite coating veins of uraninite in sulfide-laden carbonaceous wood fragments. Leószilárdite forms aggregates of pale yellow bladed crystals flattened on {001} and elongated along [010] , individually reaching up to 0.2 mm. Crystals exhibit the forms {110}, {001}, {100}, {101}, {101}, no twinning was observed. More commonly it occurs as pale yellow pearlescent masses to 2 mm consisting of very small plates. It is translucent with a vitreous to pearly luster and a white streak. Leószilárdite shows weak green fluorescents under both long-wave and short-wave UV light. It is brittle with uneven fracture, perfect cleavage on {001} and Mohs hardness of ~2. The density was not measured due to limited amount of the material; D calc = 3.256 g/cm 3 . The new mineral is readily soluble in room temperature H 2 O. In plane-polarized transmitted light leószi-lárdite is pleochroic X (colorless) < Y ≈ Z (light yellow). It is optically biaxial (-), α = 1.504, β = 1.597, γ = 1.628 (white light); 2V = 57°, 2V = 57.1°; dispersion of an optical axes is weak, r 4-held together in part by irregular chains of NaO 5 (H 2 O) polyhedra sub parallel to [010] . Individual uranyl tricarbonate clusters are also linked together by threeoctahedron units consisting of two Na-centered octahedra that share the opposite faces of a Mg-centered octahedron at the center (Na-Mg-Na), and have the composition Na 2 MgO 12 (H 2 O) 4 . The mineral is named in honor the Hungarian-American physicist and biologist Leó Szilárd 9 , was discovered in an old museum specimen from the Tuydo combe, near Lojane, Republic of Macedonia, deposited in the systematic collection (#59783) of the Fersman Mineralogical Museum of the Russian Academy of Sciences, Moscow, Russia. In this specimen, now considered as the holotype, magnesiovesuvianite is associated with calcite, grossular-andradite, and clinochlore. It occurs in cavities of a garnet-bearing rodingite and has hydrothermal origin. Magnesiovesuvianite forms radiating aggregates up to 2 cm across consisting of acicular tetragonal crystals (up to 7 mm long and 5-40 μm thick) with a distinct fiber-optic effect. It is transparent, light pink with a silky luster and a white streak. No cleavage was observed. The Mohs hardness is 6. . Magnesiovesuvianite is optically uniaxial (-), ω =1.725(2), ε = 1.721(2) (white light), and is non-pleochroic. Solid-state magic-angle nuclear magnetic resonance study was completed for magnesiovesuvianite for 4-substitution in magnesiovesuvianite. The O-H···O distances calculated using the formula δ iso (ppm) = 79.05-0.255d(O-H···O) (pm) are 2.84 and 3.13 Å. The most intense peak at 6.74 ppm corresponds to the chemical shifts of the O(11)-H(1a)···O(7) and the O(10)-H(2)···O(10) bonds, and the peak at -0.95 ppm can be attributed to the O(11)-H(1b)···O (11) 18 O 38 , was discovered in Baozi Hill near well-known Maoniuping REE mine, Mianning county, Sichuan province, China and named for its type locality. Mianningite was found in fractures within lamprophyre veins and their contacts with a later quartz-alkali feldspar syenite dike with REE, U, and Th mineralization. The associated minerals are microcline, albite, quartz, iron-rich phlogopite, augite, muscovite, calcite, barite, fluorite, epidote, magnetite, hematite, galena, hydroxylapatite, titanite, ilmenite, rutile, garnet-group minerals, zircon, allanite-(Ce), monazite-(Ce), bastnasite-(Ce), parasite-(Ce), maoniupingite-(Ce), thorite, pyrochlore-group minerals, and chlorite. The new mineral forms black (with a black streak) submetallic opaque subhedral to euhedral tabular crystals generally 1-2 mm in size, and occasionally up to 2 cm (Zhang et al. 1995) . Mianningite is brittle and exhibits a conchoidal fracture. No cleavage or parting were observed. Mohs hardness is ∼6. D meas = 4.62(8) g/cm 3 , D calc = 4.77 g/cm 3 . In reflected light mianningite is grayish white with no internal reflections. The new mineral is partially metamict, and due to this it is only weakly anisotropic and does not exhibit bireflectance or pleochroism. The reflectance values (in air) [R max , R min (nm)] are: 18.6, 16.4 (400); 19.9, 18.9 (420); 19.8, 18.9 (440); 19.2, 18.5 (460); 18.8, 18.1 (480); 18.5, 17.9 (500); 18.2, 17.6 (520); 18.0, 17.4 (540); 17.7, 17.1 (560); 17.5, 16.9 (580); 17.3-16.7 (600) 55;146) . The unheated crystals of mianningite were partially metamict, and produce a poor X-ray powder diffraction pattern. The single-crystal X-ray diffraction data collected on the annealed grain shows it is trigonal, R3, a = 10.3462 (5) Pharmazincite (IMA 2014-015) , ideally KZnAsO 4 , is a new mineral discovered at the Arsenatnaya fumarole at the Second scoria cone of the Northern Breakthrough of the Great Tolbachik Fissure Eruption Tolbachik volcano, Kamchatka, Russia. The new mineral was found in sublimates (360-380 °C) as a minor constituent of incrustations in association with shchurovskyite, dmisokolovite, bradaczekite, arsmirandite, tilasite, johillerite, tenorite, hematite, aphthitalite, and As-bearing orthoclase. Pharmazincite was likely deposited directly from the gas phase temperatures higher than 360 °C. The new mineral occurs as short-to long-prismatic and acicular crystals elongated by [001], usually imperfect, with coarse striation along [001], typically skeletal, with a gear-like cross section. Terminations are crude, sometimes roundish and/or "fringed," with epitactic overgrowths of tiny crystals of the same mineral. Prismatic crystals are up to 0.03 mm × 0.07 mm in size and acicular crystals are up to 1 × 0.01 mm in size. Crystals form near-parallel or chaotic clusters, open-work radial aggregates up to 1.5 mm in diameter usually overgrowing crusts or dense clusters (up to 2 mm across and up to 0.02 mm thick) of the same mineral belonging to its earlier generation. Major crystal forms are assumed to be {110} and {101}, whereas {100} and {001} are subordinate. Pharmazincite is colorless to white, 4.459 (40; 111), 4.391 (72; 101), 3.766 (31; 1 11), 3.695 (29; 002,012), 3.491 (24; 021,020), 2.552 (26; 201,201,013) . Unit-cell parameters refined from the powder data are: a = 5.605(7), b = 7.453(8), c = 7.683(11) Å, α = 74.61(11), β = 86.04(4), γ = 75.78(3)°, V = 299.9 Å 3 . X-ray diffraction intensity data was collected in one single crystal of 0.15 × 0.12 × 0.07 mm shows the mineral is triclinic, P1, with unit-cell parameters a = 5.600(2), b = 7.450(3), c = 7.671(3) Å, α = 74.785(7), β = 86.042(7), γ = 75.810(7)°, V = 299.4 Å 3 , Z = 1. The crystal structure of riotintoite was refined to R 1 = 0.0398 for 1402 independent I > 2σ(I) reflections. Its represents a new structure type based on isolated clusters that consist of a dimer of edge-sharing AlO 6 octahedra decorated by two SO 4 tetrahedra. The AlO 6 octahedron is formed by two OH groups (along the shared octahedral edge), three H 2 O groups (comprising the corners of one face), and one O atom. The octahedral dimer and connected sulfate groups form a neutral {Al 2 (SO 4 ) 2 (OH) 2 (H 2 O) 6 } cluster. The clusters are linked in three dimensions via strong hydrogen bonds (d H-A < 1.8 Å) between the hydrogen atoms of the H 2 O groups and the non-bridging oxygen atoms of SO 4 groups in adjacent clusters. Jurbanite, Al(SO 4 )(OH)·5H 2 O, a mineral with similar composition, but higher water content, contains edge sharing dimers of AlO 6 octahedra; however, its SO 4 groups are unconnected. The name is for the old name of the mine. The holotype specimen of riotintoite is deposited in the Fersman Mineralogical Museum of the Russian Academy of Sciences, Moscow, Russia. A co-type specimen is deposited in the Natural History Museum of Los Angeles County, Los Angeles, U.S.A. F.C. 18 Cl 6 , is a new mineral from Långban, Filipstad, Värmland, Sweden. The new mineral occurs in a dolomite-rich skarn in association with tephroite, mimetite, turneaureite, johnbaumite, jacobsite, barite, native lead, filipstadite, and parwelite. Wiklundite probably crystallized during skarn-forming processes shortly after peak metamorphism at temperatures above 600 °C and moderate pressures of <3.5 kbar. It forms radiating, sheaf-like aggregates (up to 1 mm) of thin brownish-red and slightly bent lath-shaped crystals, with the wiklunditelike mineral constituting the inner zone of each aggregate. Wiklundite is reddish brown to dark brown with pale yellowish-brown streak and resinous to sub-metallic luster. It is brittle with irregular fracture and perfect cleavage on {001}. No parting or twinning was observed. Mohs hardness and density were not measured due to small crystal size; D calc = 4.072 g/cm 3 . In plane-polarized transmitted light wiklundite is orange red, non-pleochroic. It is optically uniaxial (-). Other optical properties were not determined due to incomplete extinction and distorted interference figures; n calc = 1.85. Wiklundite does not fluoresce under ultraviolet light. The main absorption bands of the IR spectrum (cm -1 ) are: 3128, 3316, 3404, 3441, 3496, and 3536 (OH-stretching modes), 681, 712, 795, 813, 848, 861, 875, 938, 959, and 1020 (AsO 4 (Zemann 1961 ) from Rammelsberg mine, Germany. The crystal structure of this mineral was determined with all non-H atoms positions in space group P2 1 /n by Süsse (1967 Süsse ( , 1968 . The mineral with a similar composition was reported as a variety of botryogen from the Xitieshan Pb-Zn deposit, Qinghai Province, China (Tu et al. 1964 ) and more detailed study including crystal structure refinement on material from that mine was given by Yang and Fu (1988a, 1988b) . The name of botryogen-Zn is used for the sample from Mina Quetena, Calama, Chile (Lane et al. 2015) . However, the mineral was not officially recognized by IMA as a valid mineral species. Thus, the mineral was validated under the name zincobotryogen (according its composition) based on the study of the original sample from the Xitieshan Pb-Zn deposit located at the northern margin of the Qaidam Basin, Qinghai Province, China, and distributed in the Upper Ordovician Tanjianshan Group volcanicsedimentary rocks. The Pb-Zn ore bodies are hosted in the marble and greenschists. The main minerals in the deposit are sphalerite, galena, pyrite, and calcite with minor quartz, dolomite, chlorite, pyrrhotite, chalcopyrite, marcasite, and arsenopyrite. Zincobotryogen is found in a well-developed oxidation zone in the jarosite subzone, associated with jarosite, copiapite, zincocopiapite, fibroferrite, and quartz. It forms transparent, light to dark orange red, vitreous prismatic crystals elongated by [001] , 0.05 to 2 mm in length commonly occurs in radial or globular aggregates. The observed forms are {010}, {101}, {120}, and {110}. The mineral is soluble in hot water similar to botryogen. No data on cleavage and hardness are provided. The density of crystal aggregates is 2.20(1) (by micro-torsion balance), D calc = 2.266 g/cm 3 .
WiklunDite
In plane-polarized transmitted light zincobotryogen is pleochroic X = colorless < Y = light yellow < Z = yellow. The crystals have negative elongation. It is optically biaxial (+), α = 1.542(5), β = 1.551(5), γ = 1.587(5); 2V calc = 54.1° (589.9 nm). The dispersion of an optical axes is strong r > v; Z||b and X ∧ c = 10°. A Mössbauer spectrum (Yang and Fu 1988a) indicates that all iron belong to Fe 3+ in two independent atomic sites. On the given IR spectrum sharp peak at 3550 cm −1 attributed to the OH-stretching mode, the wide peak at 3420 cm −1 and the sharp peak at 1635 cm −1 to H 2 O. Peaks between ~1200-1000 and ~650-450 cm -1 are not attributed. TG and DTA data indicate the loss of 28.2 wt% H 2 O at 149 °C. The loss of OH (total of 2.0 wt%) occurs between 475 and 578 °C (Yang and Fu 1988a 
